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Recently, we have reported a new synthetic method of the synthesis of α-halo-α, β-unsaturated esters and ketones by the tandem nucleophilic substitution-Wittig reaction of α-hypervalent iodine functionalized ylides which were used as umpolung ylides because of introducing hypervalent iodine at α-carbon in ylides. 2 In our continuing study on this new type of reaction, we synthesized α-cyano-α-hypervalent iodine phosphonium ylide 2 by applying the similar protocol 3 (Scheme 1) and studied their application in detail. 
Scheme 1
We found that α-cyano-α-hypervalent iodine phosphonium ylide 2 could also undergo the tandem nucleophilic substitution-Wittig reaction to afford α-halo-α, β-unsaturated nitriles. The reaction sequence is shown in Scheme 2 and the results are summarized in Table 1 . The configuration of 2-chloro-3-(p-nitrophenyl)-propenenitrile (3a) was determined as E type by X-ray single-crystal diffraction analysis (Figure 1 ).
Figure 1. X-ray structure of 2-chloro-3-(p-nitrophenyl)-propenenitrile (3a).
In conclusion, we have developed a stereoselective method for the synthesis of (E)-α-halo-α, β-unsaturated nitriles by three-component reaction of α-cyano-α-hypervalent iodine phosphonium ylide with aldehydes and halides. The present procedure has the advantages of readily available starting materials, simple procedures, mild reaction conditions and good stereoselectivity. 1 H NMR spectra were measured at 400 MHz in CDCl 3 with TMS as internal standard. Mass spectra were obtained by EI method. IR spectra were obtained by use of neat capillary cells (liquid samples) or KBr disks (solid samples). Melting points were uncorrected.
General procedure for the stereoselective synthesis of (E)-α-halo-α, β-unsaturated nitriles 3 by the tandem reaction of umpolung ylides 2 A mixture of α-hypervalent iodine functionalized phosphonium ylides 2 (2 mmol), tetrakisalkylammonium halide (2 mmol), and aldehyde (2 mmol) in CH 2 Cl 2 (20 mL) was stirred at room temperature for 18-48 h. After the reaction was complete, the organic phase was washed with water (10 mL× 2) and dried over magnesium sulfate. After evaporation of the solvent, the crude product was purified by preparative TLC (silica gel, hexane-ethyl acetate as eluent) to give α-halo-α, β-unsaturated nitriles 3. 
